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DETAILED ACTION 

Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1 .17(e),- was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1. 17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on April 6, 2005 has been entered. 

2. This Office Action is also in response to applicant's amendment filed on April 6, 2005, which has 
been entered into the file. 

3. By this amendment, the applicant has amended claims 1-3, and 6-8 and has newly added claims 
9-14. 

4. Claims 1-14 remain pending in this application. 

Specification 

5. A substitute specification excluding the claims is required pursuant to 37 CFR 1 .125(a) because 
the amendment to specification submitted by the applicant on April 6, 2005 is too massive and 
complicated that causes difficulty in entering and considering the specification. 

A substitute specification must not contain new matter. The substitute specification must be 
submitted with markings showing all the changes relative to the immediate prior version of the 
specification of record. The text of any added subject matter must be shown by underlining the added 
text. The text of any deleted matter must be shown by strike-through except that double brackets placed 
before and after the deleted characters may be used to show deletion of five or fewer consecutive 
characters. The text of any deleted subject matter must be shown by being placed within double brackets 
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if strike-through cannot be easily perceived. An accompanying clean version (without markings) and a 
statement that the substitute specification contains no new matter must also be supplied. Numbering the 
paragraphs of the specification of record is not considered a change that must be shown. 

Response to Amendment 

6. The amendment filed on April 6, 2005 is objected to under 35 U.S.C. 132(a) because it introduces 
new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall introduce new matter 
into the disclosure of the invention. The added material which is not supported by the original disclosure 
is as follows: claims 1 and 6 have been amended to include the phrase "the entire top surface of each 
element selectively moves upward and downward during operation of the display apparatus" and claim 7 
has been amended to include the features concerning the "scanning in a direction parallel to said one- 
dimensional direction". 

The specification simply fails to teach that the entire top surface of each element selective moves 
upward and downward. The applicant is also reminded that the direction of scanning is different from the 
rotational axis of the scanner. It appears that the rotational axis of the scanner may be parallel to the one 
direction of the modulator, but not the scanning direction. Scanning direction is referred to the actual 
direction of the light after being scanned by the scanner. It is impossible for the light to be scanned in the 
direction parallel to the one dimension of the modulator since if this is the case the light will not reach the 
diffuser screen. 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Claim Rejections - 35 USC §112 



7. 



The following is a quotation of the first paragraph of 35 U.S.C. 112: 
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The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention, 

8. Claims 1-7, and 9-12 are rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The reasons for rejection based on the newly added matters are set forth in the paragraph above. 

9. Claims 1-14 are rejected under 35 U.S.C, 112, first paragraph, as containing subject matter 
which was not described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

Claims 1, 6, 7 and 8 and their respective dependent claims recite a "stereoscopic image display 
apparatus" however the specification and the claims fail to teach how could stereoscopic image be 
displayed by simply having a one dimensional spatial modulator (or grating light valve) and a scan unit 
(as recited in claims). It is known in the art that stereoscopic vision is an illusion of observer's eye 
caused by viewing two "stereoscopically related" two-dimensional images. A pair of stereoscopically 
related images needs to be transmitted to proper eye of the observer respectively, and then stereoscopic 
vision can be created. It is therefore not clear how do the scan unit and the spatial light modulator work to 
create the claimed "stereoscopic image display". The specification and the claims fail at this juncture to 
teach where does the image come from. The grating light valve (GLV) as stated in the specification only 
gives arbitrary phase distribution. It is not clear if any image information is generated from the light 
valve or not. It is also not clear if the "arbitrary phase distribution" has anything to do with the "image" 
or not. The stereoscopic image display system recited in the claims therefore is not operable. Further a 
Fourier function as understood in the mathematical term is only an operational function that performs 
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certain "transformation" on another function. So the phrase "spatial modulator is controlled in part 
according to a Fourier transformation function" is not making any sense since it is not clear the Fourier 
transformation function is operated on whatl What is being transformed here? This makes the control of 
the spatial light modulator not enable. The limitations "stereoscopic image display" is not enable. 

Furthermore, the specification and the claims fail to teach how could "horizontal parallax" and 
"vertical parallax" be achieved by simply scanning the light. Parallax effect has a lot to do with the 
specific image information is being scanned. Simply scanning light in certain direction will not achieve 
"parallax" effect. 

The specification and the claims also fail to teach how could each of the elements of the spatial 
light modulator be operated to have its entire top surface moves upward and downward. The elements 
have to be held by something and cannot stand in air by itself to make the "entire" top surface moves 
upward or downward. 

Clarifications are certainly required. 

Claim Objections 

10. Claims 1-14 are objected to because of the following informalities: 

(1) . The claim language as stands now contains numerous errors and confusions that really 
makes the scopes of the claims are not clear and indefinite. The applicant is respectfully requested to 
correct all the discrepancies and errors in the claims to make them in comply with the requirements of 35 
USC 1 12, paragraphs. The claims include the following phrases "an arraying direction", "one direction", 
"scan unit axis" and "scan ... in a direction" that all very confusing and not clear how are they related to 
each other to make the scopes of the claims clear. 

(2) . The phrase "in a direction intermediate said perpendicular direction" recited in claim 10 is 
very confusing since it is not clear what does it mean by "intermediate"? 
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(3) . The phrase "means for spatially modulating is controlled in part according to a Fourier 
transformation function 51 recited in claim 7 and the phrase "modulating the coherent light in a one- 
dimensional direction in accordance with a Fourier transformation function" recited in claim 8 are 
confusing and indefinite since it is not clear the Fourier transformation function of what is referred here. 

(4) . Claim 9 is incomplete since it is not clear what is the structural relationship between the 
"volume type hologram" and the rest of the elements to make the apparatus operable. 

(5) . It is not clear if the rotation of the modulator, as recited in claim 14, achieves the scanning 
function as stated in its based claim. 

Appropriate correction is required. 



Claim Rejections - 35 USC §102 
11. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



12. Claims 1 and 5 are rejected under 35 U.S.C 102(e) as being anticipated by the patent issued 
to Bloom et al (PN. 6,215,579). 

Bloom et al teaches an image display system (400, Figure 14) wherein the system is comprised of 
a light source having LEDs (404R, 404G, 404B) for generating laser beams having wavelengths in 
predetermined ranges of red, green and blue color. The laser beams illuminate a Grating Light Valve 
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(402), which is an one-dimensional spatial light modulator, (please see Figure 10 for its one dimensional 
arrangement) for modulating the laser beams. The modulated laser beams are then scanned by a scanning 
mirror (432) to the direction and then the location of an observer (434) for displaying an image, (please 
see Figure 14, and columns 7-12). Bloom et al teaches that the one dimensional grating light valve has a 
plurality of one-dimensionally arrayed elements (200, Figures 7-18) that each of the elements has a top 
surface defined between the post position (110) and the entire top surface is selected to move upward and 
downward for modulating the light. The elements are selectively driven by applying the voltage and 
which means they could be independently driven. 

This reference however does not teach explicitly that the image display apparatus is a 
stereoscopic image display apparatus. But this feature is recited in the claim as an intended use without 
the actual elements or criterions to make it displaying stereoscopic image. It therefore has been held that 
a recitation with respect to the manner in which a claimed apparatus is intended to be employed does not 
differentiate the claimed apparatus from a prior art apparatus satisfying the claimed structural limitations. 
Ex parte Madham, 2 USPQ2d 1647 (1987). 

This reference has therefore anticipated the claims. 

13. Claims 7-8 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by the patent 
issued to Kajiki (PN. 5,694,235). 

Kajiki teaches a three dimensional image display apparatus, (Figure 9) that is comprised of a 
light source array (17) for radiating coherent light, a spatial light modulator (19), that has the function of 
spatially modulating light of the source array in a one-dimensional fashion, (please see the one- 
dimensional arrangement of the modulated light from the modulator) and a vertical scanning unit (4) and 
a polygon mirror scanning unit (3) for scanning the modulated light to a predetermined direction of the 
observer (21) to enable three dimensional image observation, (please see columns 7 and 9). Kajiki 
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teaches that the vertical scanner (4) and a horizontal scanner (3), which is a polygonal mirror, have 
scanning axes that are orthogonal to each other. The horizontal scanner (3) allows the horizontal parallax 
effect of the image is established and the vertical scanner (4) allows the vertical parallax effect of the 
image is established, (please see Figure 4). It is implicitly true that the directions of the scanning from 
both of the scanners, which referred to the actual direction of the light after the scanners, are also 
orthogonal to each other with one parallel to the modulation elements and one perpendicular to the 
modulation elements, for creating two-dimensionally extended image at the viewer position. With regard 
to claim 13, Kajiki teaches that the two scanners have different scanning speeds, (please column 9, lines 
45-54). 

The feature concerning the "modulator is controlled in part according to a Fourier transformation 
function" is indefinite and is rejected for the reasons stated above and it can only be examined in the 
broadest interpretation. Although the reference does not teach the modulation is controlled according to a 
Fourier transformation explicitly, however since the claims also fail to explicitly state the Fourier 
transformation function of what is being claimed here, such feature therefore can be met by the reasons 
states as follows. It is implicitly true that the modulator of Kajiki has to modulate the light according to a 
Junction and it is also implicitly true that any function can be expressed in terms of Fourier series and 
therefore considered to be a Fourier transformation of another function. 

This reference has therefore anticipated the claims. 

Claim Rejections - 35 USC §103 
14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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15. Claims 1-5 and 6 and newly added claims 11-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the patent issued to Kajiki (PN. 5,694,235) in view of the patents issued to Bloom 
et al (PN. 6,215,579). 

Kajiki teaches a three dimensional image display apparatus, (Figure 9) that is comprised of a 
light source array (17) for radiating coherent light, a spatial light modulator (19), that has the function of 
modulating light of the source array in a one-dimensional fashion, (please see the one-dimensional 
arrangement of the modulated light from the modulator) and a vertical scanning unit (4) and a polygon 
mirror scanning unit (3) for scanning the modulated light to a predetermined direction of the observer 
(21) to enable three-dimensional image observation, (please see columns 7 and 9). 

With regard to claim 6, Kajiki teaches explicitly that collimator lens (22, Figure 1 1 or 14a, 14b in 
Figure 13) is used to make the modulated light from the modulator collimated to each other. The 
modulated light after being scanned is focused and Fourier transformed by the lens (2) and is directed to a 
diffusion plate (20) for allowing the image being displayed. 

This reference has met all the limitations of the claims with the exception that it does not teach 
explicitly that the spatial light modulator that modulates light in one-dimensional manner is a grating light 
valve (GLV) and does not teach explicitly that it has a plurality of one-dimensionally arrayed elements 
having top surfaces and the entire top surface of each elements is selectively moves upward and 
downward in the operation of the display. However grating light valve (GLV) is one of well known and 
widely used spatial light modulators in the art, as explicitly taught by Bloom. Bloom et al teaches an 
image display system (400, Figure 14) wherein the system is comprised of a light source having LEDs 
(404R, 404G, 404B) for generating laser beams to illuminate a Grating Light Valve (402), which is an 
one-dimensional spatial light modulator, (please see Figure 10 for its one dimensional arrangement) for 
modulating the laser beams. The modulated laser beams are then scanned by a scanning mirror (432) to 
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the direction and then the location of an observer (434) for displaying an image, (please see Figure 14, 
and columns 7-12). Bloom et al teaches that the one dimensional grating light valve has a plurality of 
one-dimensionally arrayed elements (200, Figures 7-18) that each of the elements has a top surface 
defined between the post position (110) and the entire top surface is selected to move upward and 
downward for modulating the light. The elements are selectively driven by applying the voltage and 
which means they could be independently driven as desired. It would then have been obvious to one 
skilled in the art to apply the teachings of Bloom to make the one dimensional modulator of Kajiki a 
grating light valve having the structure explicitly stated above for the benefit of allowing the modulation 
of the light from the light source array with greater efficiency and control which therefore ensure the 
image display quality. 

With regard to claims 2 and 3, Kajiki teaches that the scanning unit include a vertical scanner (4) 
and a horizontal scanner (3), which is a polygonal mirror, wherein the two scanners has scanning axes 
that are orthogonal to each other. The horizontal scanner (3) allows the horizontal parallax effect of the 
image is established and the vertical scanner (4) allows the vertical parallax effect of the image is 
established, (please see Figure 4). It is implicitly true that the directions of the scanning from both of the 
scanners, which referred to the actual direction of the light after the scanners, are also orthogonal to each 
other with one parallel to the modulation elements and one perpendicular to the modulation elements, for 
creating two-dimensionally extended image at the viewer position. 

With regard to claim 4, Kajiki teaches to use a diffusion plate for reproducing and displaying the 
stereoscopic image to the observer. 

With regard to claim 1 1, Kajiki teaches that the vertical scanner (4) includes a galvano mirror (8) 
and the horizontal scanner (3) may also include a galvano mirror, (please see Figure 4, column 9, lines 
45-54). 
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With regard to claim 12, Kajiki teaches explicitly that collimator lens (22, Figure 1 1 or 14a, 14b 
in Figure 13) is used to make the modulated light from the modulator collimated to each other before 
entering the scanning units. The modulated light after being scanned is focused and Fourier transformed 
by the lens (2) and is directed to a diffusion plate (20) for allowing the image being displayed. 

16. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patents 
issued to Kajiki and Bloom et al as applied to claim 1 above, and further in view of the patent 
issued to Burr et al (PN. 5,550,779). 

The three dimensional image display apparatus taught by Kajiki in combination of the teachings 
of Bloom et al have met all the limitations of the claims. Kajiki teaches that the scanning system 
comprises galvano mirror and polygonal mirror but it does not teach explicitly that is may also comprised 
staged mirror. The feature concerning the "volume hologram" is really not clear since the specification 
and the claims fail to give the proper structural relationship of the hologram with other elements of the 
display apparatus to determine the function of the volume hologram. It can only be examined with the 
broadest interpretation. Burr in the same field of the endeavor teaches a staged mirror, (14, 16 or 54) 
which can be diffractive grating elements (or therefore an holographic element), that is comprised of 
staged reflective elements, (please see Figures 2-4, 8 and 1 1) for directing light beam to different vertical 
direction. It would then have been obvious to one skilled in the art to modify the structure of Kajiki to 
use staged mirror as alternative means for scanning the light for the benefit of allowing more efficient 
control of the scanning of the light beams. 



17. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over the patent issued to 
Kajiki (PN. 5,694,235). 
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The three dimensional image display apparatus taught by Kajiki as described for claim 8 above 
has met all the limitations of the claim. Kajiki teaches that the spatial modulation is achieved by a spatial 
modulator (19), This reference however does not teach explicitly to rotate modulator yet it is not clear if 
this means the rotation of the modulator achieve the scanning function. Since scanning of the modulated 
light is the essential criterion for the stereoscopic image display to occur, to use a scanner or to rotate the 
modulator itself will achieve the same scanning function, it would have been obvious to one skilled in the 
art to modify the arrangement to rotate the modulator for achieving the scanning function for the benefit 
of eliminating the needs of the scanners. 

Response to Arguments 

18. Applicant's arguments with respect to claims 1-14 have been considered but are moot in view of 
the new ground(s) of rejection. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Drew 
Dunn can be reached on 571-272-23 12. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private £AfRT5ystem, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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